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WARRANTY AND LIABILITY INFORMATION

NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING WARRANTIES OF FITNESS FOR A PARTICULAR
PURPOSE OF MERCHANTABILITY, OR WARRANTIES ARISING FROM COURSE OF DEALING OR USAGE OF
TRADE, ARE MADE REGARDING THE INFORMATION, RECOMMENDATIONS AND DESCRIPTIONS CON-
TAINED HEREIN. In no event will Cutler-Hammer be responsible to the purchaser or user in contract, in tort (includ-
ing negligence), strict liability or otherwise for any special, indirect, incidental or consequential damage or loss what-
soever, including but not limited to damage or loss of use of equipment, plant or power system, cost of capital, loss of
power, additional expenses in the use of existing power facilities, or claims against the purchaser or user by its cus-
tomers resulting from the use of the information and descriptions contained herein.

All possible contingencies which may arise during installation, operation or maintenance, and all details and
variations of this equipment do not purport to be covered by these instructions. If further information is
desired by purchaser regarding his particular installation, operation or maintenance of particular equipment,
contact a Cutler-Hammer representative.

Effective 11/98 E:T-N



Page iv

I.B. 29C890A

TABLE OF CONTENTS

Page
SECTION 1:  INTRODUCTION
L B OoT 04 ¢ To g T =T o TSP PSRRI 1
1-2  Preliminary Comments and Safety PreCautions ... e 1
1-2.1  Safety PreCAULIONS ..ottt et e e s e e e e e e bt e e e e e enbeeas 1
SECTION 2: SYSTEM OVERVIEW
P2 T 1o o [F o1 1T o SRRSO 2
P I 1o TN O o1 £ TSP SO PPPPR P 5
2-2.1  Common Features of OPTIM 550, 750 and 1050 Trip UNitS........cccciiiiiiiiieeee e 6
2-2.2 Additional Features of OPTIM 1050 Trip UNItS ...cccccueiiiiiiiiieeee et e e e e e e e e 7
2-3  Hand Held Programmer (OPTIMIZEL) ......couoiieiiii ettt ettt e st e e e s et e e e e s nnnre e e e e e nbeeas 7
P 1 (Y= 1Y g ) (=T 4 7= Lot 1Y o o 111 8
b T 0T o1 o [U g T (o] o T SRR 9
SECTION 3: IMPACC COMMUNICATIONS
G L T O 1YY 1= PP 10
32 SOFWAIE PrOQUCTS .......eiiiiiieiiiie ettt ettt ettt e s bt e et et e s b e e e e b et e sbe e e e amneeeane e e e saneeeanbeeeanreeenee 10
32,1 DI IMPAGCC. ..ttt ettt h e Rt e R e R e e e e b e e e s R E e e e Re e e e e re e enr e e e anre e e nneeea 10
3-2.2  IMPAGCC SIS ] ..ttt n e s r e s n e e ne e e s n e e e e nne e 10
R T 1 0] F=T g (ot =Y I T =T o] o o P PP 12
3-2.4  Waveform Display SOFWAIE .......coiuiiiiiie ettt e sae e e e st e e e eaee e e aneeeeanseeesnneeens 13
3-2.5 Circuit Breaker Configuration and Trip Curve Display SOftware ...........ccocoeiiiiiiiiiii e 13
3-2.6 Energy Logging and BilliNg SOftWAIE ..........ooiiiiiiiiie e 13
1 A [ 01 (=1 = Ted g To TN 11/ | = O PR 13
3-3  CommUNICAtIONS HAIAWANE .......coveiiiieie ittt e e s r et e sn e e s ne e e sn e e e snne e s ann e e s nnne e e e 14
3-3.1  Product Operated Network Interface MoAUIE ..........oouuiiiiiiiii e 14
3-3.2 Computer Operated Network Interface Card...........cooouii i 14
3-3.3 Master INCOM Network Translator 1 ..........oooi it e e s s enaeeeas 14
3-3.4 PLC to IMPACC Interface MOGUIES ..........c.uiiiiiiiiiiie ettt en e e sne e e e saneeens 15
e TR I 1V FoTe oYU L= C F= 1 1= = PR 15
O e TG T =1 (=14 0 =1 =TT [o = PP 16
3-4  NetWOrk WIriNG GUIEIINES ..ottt e et e e e s s b e e e e s e a b e e e e e enbree e e e ennes 16
R e B 0= o L= Y1 =Y (o o TSP 17
3-4.2  Cable INTEIMIXING ...eiiiiiie ittt ettt e bt e e ae e e s bt e e e ae e e e beeeeneeeebeeeenbeeesnbeeeanneeesaneaeas 17
3-4.3 System Topology, Size, @aNd CapaCItY........ceeiieiiiiiieiii et e e e sne e snee e 17
3-4.4  Cable TermMINAtION ......c.eii e e s an e e n e s e e e 18
3-4.5  DEVICE AQUIESS .....eeiiiieie ittt ettt s e e n e s n e e e R e e e R e e n R e e e e Re e e nan e e e r e e e anr e e nnee e 18
APPENDIX A INSTRUCTIONAL REFERENCES ..........coooiiiiiii ittt me e smn s e san e snre e 19
E:T-N

Effective 11/98



|.B. 29C890A Page v

LIST OF FIGURES

Figure Title Page
2-1 Series C L-Frame Molded Case Circuit Breaker with OPTIM Trip UNit .......c.ccoceeverevieiiiiicrecieeee e 2
2-2 SPB Systems Pow-R Breaker with OPTIM Trip Uit ........oooiiiiiiiieie e 2
2-3 DSl Power Circuit Breaker with OPTIM TP URNit......cooiiiiiiiiiiiiiiee et sreee e 3
2-4 Hand Held Programmer (OPTIMIZEL) .....oooiiiiiiii ettt sttt e e sttt e e s s ente e e e s anbaee e e s ssnnseeeeeans 3
2-5 (ST = LT g ) (=Y g = o = 1V o T 11| 1= SR 3
2-6 Typical Waveform and HarmoniC DISPIAY ........oouuuiiiiiiiiiii et 3
2-7 Typical System CONfIQUIALIONS .......cooiiiiiii ettt st e e b e s sab e e e rae e e e sabeeenee 4
2-8 Hand Held Programmer i USE .........oiuiiiii ettt e e e e e s nr e e e s s aanrn e e e s sanneneeeeaas 5
2-9 Breaker Interface MOAUIE IN SEIVICE........cciuiii ittt re e san e s enne e e saneeeas 5
2-10 Monitor and Control from Central PC.............oo i e e 6
2-11 Family of Digitrip Trip Units COMPAIISON ......coiiiiiiiiiie it e e e et a e e e e e e e 6
3-1 Typical IMPACC Network POSSIDIIHIES. ... ...ouiiiiiiiie ettt 11
3-2 IMPACC SEIES 1]ttt et e h e e bt e e e st e e e s st e e e abe e e sabe e e asbe e e sneeesabeeesnbeeeanneas 12
3-3 =] =T g Tot=To I € =T o] o (o= PP SRRRRR 12
3-4 Waveform Display SOfIWAIE. .....c.oo i e e s s e e s e b e e e e s rnbee e e e ennnees 13
3-5 Trip Curve Display SOfIWAIE .....c.coiuiiiii e e e e e e e e anee 13
3-6 Energy Logging and Billing Display SOftWAre ...........oouiiiiiiiieie e 13
3-7 S Y22C v2 | PRSP 14
3-8 O\ | 1Y, eTe [=1 ¢ o I OSSP RS PPRROPI 14
3-9 010\ | 07T (o BTSSP OPPPOPPPO 15
3-10 Y\ OO PP RO 15
3-11 e IO 1 (=T ¢ = Lo O ESEER 15
3-12 [ ToTo [ Ul C = (1T | PSRRI 16
3-13 (g l=Tg o= =T [o = PP PPPPPROPPPPPI 16
3-14 Architecture of Typical IMPACC SYSIEM ..ottt s e e 17
3-15 Typical End oOf Line TerMiINALION .......cc.eiiiiiiieiiie ettt ettt ne e sne e e e anneeen 18

LIST OF TABLES

Figure Title Page

A INSTrUCtiON@l REFEIENCES ... ...ttt ettt ee e e e e e e e e e e e e eeeeeeaaaaeeeaaaaanns 20

Effective 11/98 E:T-N






I.B. 29C890A

Page 1

1-1 COMMON TERMS

Several commonly used terms or phrases are used
throughout this manual. They are defined here to elimi-
nate any confusion that might arise when reading the
text.

IMPACC (Integrated Monitoring, Protection and
Control Communications) — A family of communicat-
ing electrical power distribution protective devices,
meters, motor control devices, communications net-
works and protocols and software packages to provide
power distribution monitoring and control.

INCOM (Industrial Communications) — A noise
immune communications system designed specifically
for power distribution monitoring and control applica-
tions.

PONI (Product Operated Network Interface) — A
plug-in communications module that enables network
communications.

1-2 PRELIMINARY COMMENTS AND SAFETY
PRECAUTIONS

This instructional manual is intended to present an
overview of the comprehensive Digitrip OPTIM Trip Unit
System. In addition, specific application possibilities and
techniques are covered in Section 3 of this manual.
Each device which is or could be included in any coordi-
nated protection/monitoring system is discussed.

Notice: Detailed instructional material relative to the
installation, use and maintenance of specific
devices is included under separate cover by a
manual dedicated to each device. A series of
four manuals brings together the wide array of
capabilities offered by the most advanced pro-
grammable trip unit system - Digitrip OPTIM.
Refer to Appendix A for specific instructional
references.

Please read and understand this manual and all other
relevant manuals before proceeding with the installation
and operation of any device included in the trip unit sys-
tem. Pay particular attention to all WARNINGS and
CAUTIONS. They are intended to help insure personnel

safety and equipment protection. Refer to the WARN-
ING and CAUTION in Paragraph 1-2.1 before proceed-
ing to any other section in this manual or any other man-
ual. If further information is required by the purchaser
regarding a particular installation, application or mainte-
nance activity, a Cutler-Hammer representative should
be contacted.

1-2.1 SAFETY PRECAUTIONS

All safety codes, safety standards and/or regulations
must be strictly observed in the installation, operation
and maintenance of any device in this system.

A\ WarRNING

THE WARNINGS AND CAUTIONS INCLUDED AS
PART OF THE PROCEDURAL STEPS IN THIS DOCU-
MENT ARE FOR PERSONNEL SAFETY AND PRO-
TECTION OF EQUIPMENT FROM DAMAGE. AN
EXAMPLE OF A TYPICAL WARNING LABEL HEAD-
ING IS SHOWN ABOVE IN REVERSE TYPE TO
FAMILIARIZE PERSONNEL WITH THE STYLE OF
PRESENTATION. THIS WILL HELP TO INSURE
THAT PERSONNEL ARE ALERT TO WARNINGS,
WHICH MAY APPEAR THROUGHOUT THE DOCU-
MENT. IN ADDITION, CAUTIONS ARE ALL UPPER
CASE AND BOLDFACE AS SHOWN BELOW.

A\ cauton

COMPLETELY READ AND UNDERSTAND THE MAT-
ERIAL PRESENTED IN THIS DOCUMENT BEFORE
ATTEMPTING INSTALLATION, OPERATION OR
APPLICATION OF THE EQUIPMENT. IN ADDITION,
ONLY QUALIFIED PERSONS SHOULD BE PERMIT-
TED TO PERFORM ANY WORK ASSOCIATED WITH
THE EQUIPMENT. ANY WIRING INSTRUCTIONS
PRESENTED IN THIS DOCUMENT MUST BE FOL-
LOWED PRECISELY. FAILURE TO DO SO COULD
CAUSE PERMANENT EQUIPMENT DAMAGE.

Effective 11/98
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SECTION 2: SYSTEM OVERVIEW

2-1 INTRODUCTION

The Digitrip OPTIM Trip Unit System is a programma-
ble, communicating, microprocessor-based low voltage
trip unit system. It is compatible with Series C K-Frame,
L-Frame, N-Frame and R-Frame Molded Case Circuit
Breakers, SPB Systems Pow-R Circuit Breakers, and
DSII/DSLII Power Circuit Breakers (Figures 2-1, 2-2,
and 2-3). These circuit breakers using the Digitrip
OPTIM Trip Unit System cover a range of rated currents
from 70 to 5000 amperes. The Digitrip OPTIM System
has the capabilities to provide:

* Programmable protection and coordination

* Trip early warnings

e System diagnostics

» System monitoring

* Power quality monitoring

* Energy monitoring and management

e Communications

Digitrip OPTIM systems can be tailored to meet very
precise system requirements. The featured parts of an
OPTIM Trip Unit System are:

A
£
=1
£
£
.

* RMS Sensing Trip Unit (OPTIM 550, 750 and 1050)
Hand Held Programmer (OPTIMizer) (Figure 2-4)
e Breaker Interface Module (Figure 2-5)

e Communications System and Software (IMPACC)
(Figure 2-6)

A Digitrip OPTIM Trip Unit System always includes any
number of Digitrip OPTIM Trip Units with one or more
Hand Held Programmers (OPTIMizer). The system can
also include a panel mount Breaker Interface Module and
IMPACC Communications and software. Specific cus-
tomer requirements dictate what devices will be used for
any given system (Figure 2-7).

Notice: Keep in mind that an OPTIMizer Hand Held
Programmer is required during initial start-up for
all applications.

Application of low voltage circuit breakers utilizing
OPTIM Trip Units generally fall into three primary cate-
gories:

Stand Alone Application (Individual Circuit
Breakers)

These applications are utilized to take advantage of the
superior protection and coordination features of Digitrip

Figure 2-1 Series C L-Frame Molded Case Circuit
Breaker with OPTIM Trip Unit

Figure 2-2 SPB Systems Pow-R Breaker with OPTIM
Trip Unit

E-T-N
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CONFIGURATION 2

Master Computer and IMPACC
Software

CONFIGURATIONS 1 + 2

Network Configuration —
Breaker Interface Module with
Master Computer as Master
Device

CONFIGURATION 1

Sub-Network Configuration —
Breaker Interface Module
Functioning as Master Device

NOTES

® OPTIMizer Hand Held
Programmer compatible only
with OPTIM Trip Units

@ Can monitor up to 50 com-
patible devices.

® Circuit breakers with OPTIM
Trip Units can be directly
connected to a master com-
puter, and do not have to be
connected through the BIM.

@ Universal IQ Energy Sentinel
also compatible with Breaker
Interface Module.

Figure 2-7 Typical System Configurations
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OPTIM, and plan to perform monitoring at the circuit
breaker itself (Figure 2-8).

The following would be used:
e OPTIM 550, 750 and/or 1050 Trip Units
* One or more OPTIMizer Hand Held Programmers

Integrated Assembly Applications (Low Voltage
Assemblies)

These applications are utilized to provide on-gear or
remote monitoring and even testing of compatible
devices (Figure 2-9). Up to 50 OPTIM Trip Units, Digitrip
RMS 810/910 Trip Units or IQ Energy Sentinels can
communicate with one Breaker Interface Module.

The following would be used:

* OPTIM 550 (if field IMPACC kit is installed)
OPTIM 750 and/or 1050 Trip Units

Digitrip RMS 810 and/or 910 Trip Units

I1Q Energy Sentinels

One or more OPTIMizer Hand Held Programmers

* One or more assembly/remotely mounted Breaker
Interface Modules

Facility Wide Application (IMPACC System)

These applications are utilized to tie together more than
50 circuit breakers and/or other compatible devices. In

addition, this permits taking advantage of PC-based
software to improve diagnostics, power quality and
energy monitoring, or protective device coordination
capabilities. The system would consist of any number of
devices and software products, either within a facility or
across multiple facilities (Figure 2-10).

The following would be used:

e OPTIM 550 (if field IMPACC kit is installed)

e OPTIM 750 and/or 1050 Trip Units

* Digitrip RMS 810 and/or 910 Trip Units

e Other IMPACC Compatible devices

* One or more OPTIMizer Hand Held Programmers

* One or more assembly/remotely mounted Breaker
Interface Modules

¢ IMPACC software/central PC

For additional IMPACC details, refer to Section 3 of this
manual.

2-2 TRIP UNITS

Digitrip OPTIM 550 and 750 Trip Units provide a wide
range of common protection and coordination features
and functions. The Digitrip OPTIM 1050 Trip Unit also
provides power quality and energy monitoring capabili-
ties (Figure 2-11).

Figure 2-8 Hand Held Programmer in Use

Figure 2-9 Breaker Interface Module in Service

Effective11/98
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2-2.1 COMMON FEATURES OF DIGITRIP OPTIM
550, 750 AND 1050 TRIP UNITS

Precise system coordination is provided by an expan-

sive number of time-current curve shaping adjustments.

This is accomplished by the large number of incremen-
tal setpoints available for both current pickup and time
settings.

Programmable Protection and Coordination
Adjustments

* Long delay setting

* Long delay time with selectable I’t or I't slopes

* Short delay setting

* Short delay time with selectable flat or I’t slopes

* Instantaneous setting

» Ground fault setting (550 with ground, 750 and 1050)
» Ground fault time with selectable flat or I’t slopes

The trip units also have a selectable powered/ unpow-
ered thermal memory to provide protection against
cumulative overheating should a number of overload
conditions occur in quick succession.

J i

i

Figure 2-10 Monitor and Control from Central PC

The trip unit information system utilizes LEDs to indicate
the trip mode following an automatic trip operation. The

LEDs are complemented by trip event information that is
stored in non-volatile memory after a trip condition. This
trip information can then be accessed via the OPTIMizer

Applicable Circuit Breaker Types and Trip Unit Type

CLW&R | RsPoadsi | Kiwosi | RtwOSI | K0S | Rtwosi | Riwiosi | Kiwuosi

RMS 310 RMS 510 OPTIM 550 @ RMS 610 OPTIM 750 RMS 810 RMS 910 OPTIM 1050
RMM]Q ng ang RMS Sensing ang ang ng RMS Sensing
5 Functions 9 Functions 10 Functions 9 Functions 10 Functions 9 Functions 9 Functions 10 Functions
Adeurgtgtble Adj!:ljrgtgtble FILCIILIED 2 Adj!:ljrgtgtble FI LI AdJFurgtgtble Ad]Furgtr:lthe FI LR
Load Load Load Load Load
Monitoring Monitoring Monitoring Monitoring Monitoring
Diagnostics Diagnostics Diagnostics Diagnostics Diagnostics

@ Field Installed
communications
available

Communications

Communications

Power & Energy
Monitoring

Communications

Power & Energy
Monitoring

Harmonics

Communications

Power & Energy
Monitoring

Harmonics

Figure 2-11 Family of Digitrip Trip Units Comparison

E-T-N
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Hand Held Programmer, the Breaker Interface Module,
or over the IMPACC System.

Selectable early warning alarms, such as the high load
current alarm, are capable of being indicated locally and
remotely. They are provided to help keep a system
operating and productive.

System Monitoring

All OPTIM Trip Units are capable of monitoring the fol-
lowing data:

» Steady-State value of phase and neutral current and
ground currents with ground alarm or ground trip type
trip units

* Minimum and maximum current values

* Average demand current

e Cause of trip

* Magnitude of fault current responsible for an automat-
ic trip operation

Communications

Trip units are capable of two way communication via a
network twisted pair for remote monitoring and control.
The circuit breaker, through the trip unit, is able to
respond to open and close commands via the communi-
cation network. To close the breaker, a motor operator
accessory is required. Refer to Table A.1 in Appendix A
for motor operator instructional references.

Testing

An integral testing capability is part of all OPTIM Trip
Units. The breaker can be tested in either the “Trip” or
“No Trip” Test Mode. System level testing is carried out
by using a Hand Held Programmer (Paragraph 2-3), a
Breaker Interface Module (Paragraph 2-4), or a remote
computer (Paragraph 2-6). Bench level testing requires
the Hand Held Programmer only. Trip tests with the Hand
Held Programmer requires an auxiliary power module to
supply the necessary power. Trip units continue to pro-
vide protection during test operations.

Data Access

All programming, information display and general trip
unit access is accomplished through the use of one or
more of the following:

* Hand Held Programmer
* Breaker Interface Module
* Remote computer

2-2.2 ADDITIONAL FEATURES OF DIGITRIP OPTIM
1050 TRIP UNITS

The Digitrip OPTIM 1050 Trip Unit provides all the basic

system protection features just outlined in Paragraph 2-
2.1. In addition, Digitrip OPTIM 1050 Trip Units can pro-
vide data on power quality (current harmonics) and per-
mit energy monitoring.

Energy Monitoring

e Peak demand (kW)

* Present demand (kW)
* Forward energy (kWh)
* Reverse energy (kWh)
Total energy (kWh)

» Power factor

Power Quality
* Percentage harmonic content
* Total harmonic distortion (THD)

Notice: For detailed information concerning the instal-
lation, operation and maintenance of Digitrip
OPTIM Trip Units, refer to the instruction book
prepared specifically for the trip units (I.B.
29C891).

2-3 HAND HELD PROGRAMMER (OPTIMizer)

The OPTIMizer (Hand Held Programmer) is required for
all OPTIM Trip Unit Systems. It plugs into the front of
OPTIM 550, 750 or 1050 Trip Units and is powered by a
standard nine volt battery (Figures 2-4 and 2-8) or auxil-
iary power module. The OPTIMizer accesses, displays,
and configures information from OPTIM Trip Units, and
provides a broad range of programming and testing pos-
sibilities.

An OPTIMizer must be used to configure the trip unit for
communications on the INCOM Network. This requires
an operator, during initial start-up, to:

¢ Assign Unique Device Addresses
e Select Baud Rates

In addition, the OPTIMizer can be used to:

e Configure OPTIM Trip Unit

- Select frequency (50/60 Hz)
Set security passwords
Change time-current setpoints
- Select protection options
- Select high load alarm level

¢ Display Information
- Breaker description
- Time-current setpoints
- Metered values
- Trip event information

Effective11/98
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e Test OPTIM Trip Unit Performance
- Phase and ground
- Trip or no trip

¢ Communicate Over INCOM

Integral to the hand held programmer is the ability to
lock out changes to a breaker’s settings through the use
of a password. The correct password must be entered
to proceed with settings changes. The password entry
field contains four digits that can be changed. The facto-
ry installed password 1000 can be used until a new
password is programmed by the user.

Notice: For detailed information concerning the opera-
tion of the Hand Held Programmer (OPTIM-
izer), refer to the instruction book prepared
specifically for the OPTIMizer (1.B. 29C892).

2-4 BREAKER INTERFACE MODULE

The Breaker Interface Module is a comprehensive,
multi-function, microprocessor-based operator interface
that can be mounted locally at the device or at a remote
location (Figures 2-5 and 2-9). In conjunction with the
OPTIM Trip Unit it accomplishes the functions of individ-
ually mounted devices, such as wired ammeters, amme-
ter switches, watthour meters, breaker indicating lights,
alarm contacts, test equipment, and programming
devices. The Breaker Interface Module can monitor up
to 50 devices which includes circuit breakers equipped
with Digitrip OPTIM or Digitrip RMS 810/910 Trip Units,
IQ Energy Sentinels and Universal IQ Energy Sentinels.
The number of devices being monitored, however, can-
not exceed 50 total. Like the OPTIMizer Hand Held
Programmer (1.B. 29C892), the Breaker Interface
Module can be used to program and test OPTIM Trip
Units.

The Breaker Interface Module will communicate to multi-
ple trip units over a sub-network, as well as a personal
computer on a main network. When communicating with
trip units and energy devices, the Breaker Interface
Module acts as the master device. When communica-
tions is from a computer through the Breaker Interface
Module via a PONI, the computer assumes the role of
the master device (Figure 2-7).

A user friendly operations panel, which is normally
accessible from the outside of an assembly door, pro-
vides a means for:

* Programming
* Monitoring
* Identifying Devices

* Testing
* Being Alerted to Alarm Conditions
* Receiving Operational Help

LEDs, display windows, pushbuttons, and a mimic time-
current curve make up the front of the operator panel.

The Breaker Interface Module provides the operator
with all the feature capabilities of the Hand Held
Programmer except for the following:

» Setting device address
* Setting BAUD rate

Notice: A direct breaker connection via an OPTIMizer
Hand Held Programmer will override an
INCOM connection. This will cause a no
response alarm on the Breaker Interface
Module and a master network.

An operator can use the Breaker Interface Module to:

e Configure OPTIM Trip Unit

- Select breaker addresses

- Select frequency (50/60 Hz)

- Set security passwords
Change time-current setpoints
Select protection options
Select alarm levels

¢ Display Information
- Breaker description/status
- Time-current setpoints
- Metered values
- Trip event information

e Test OPTIM Trip Unit Performance
- Phase and ground
- Trip or no trip

¢ Energy Monitoring
- Set addresses for group energy monitoring
- Group energy readings
- Configure alarms on demand exceeded
- Indicate alarms via output contacts

¢ Local and Remote Indication
- Remote indication/alarming
- Breaker status indication

¢ IMPACC Communications with

Digitrip OPTIM Trip Units

Digitrip RMS 810/910 Trip Units

IQ Energy Sentinels and Universal 1Q Energy
Sentinels

Up to 50 devices total

E-T-N
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Notice: For detailed information concerning the instal-
lation, operation and maintenance of the
Breaker Interface Module, refer to the instruc-
tion book prepared specifically for the Breaker
Interface Module (1.B. 29C893).

2-5 COMMUNICATIONS

Digitrip OPTIM Trip Units and the Breaker Interface
Module are IMPACC compatible devices. OPTIM 550 can
be field upgraded with IMPACC. As such, they can be
remotely monitored, controlled and even, where applica-
ble, programmed. The IMPACC Communications Network
called INCOM is a noise immune communications network
that permits communications from either device to a mas-
ter computer via a high frequency carrier signal over a
shielded twisted pair of conductors.

All OPTIM programming, configuration, advance warn-
ing, diagnostic, monitoring, and control capabilities are
master computer accessible using IMPACC Series I
software. Series Il software provides the ability to moni-
tor and record power distribution system data as it is
occurring. Other software packages are available.

Custom billing software provides the capabilities to
determine energy usage data by individual departments
or tenants in a facility. The same package can then sub-
meter electric bills based on the collected data.

Waveform and harmonic display software is capable of
performing waveform analysis of phase currents A, B
and C, as well as neutral and ground. In addition, THD
(total harmonic distortion) and individual harmonic con-
tents can be displayed and analyzed.

For more detailed information on IMPACC Communica-
tions, refer to Section 3.

Effective11/98
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SECTION 3 - IMPACC COMMUNICATIONS

3-1 OVERVIEW

Cutler-Hammer’s IMPACC network is a unique system
that centralizes multiple monitoring, protection, and con-
trol devices in a building’s electrical distribution system.

Some significant benefits of an IMPACC system are:
* Improved energy management

* Scheduled maintenance reduces costs

» Early warning alerts to potential problems

e Instantaneous troubleshooting information

* Increased personnel productivity

Additionally, IMPACC offers the following advantages:

* Centralized information from all IMPACC compatible
devices

* Flexibility with other control systems
* Ease of installation
» Ease of expandability

From a central location, an operator uses a master con-
trol unit (computer or programmable controller) to moni-
tor, control, and communicate with all devices on the
distribution system. This includes monitoring and control
of switchgear, motor control centers, and medium-volt-
age starters, in addition to obtaining information from
individual trip units, digital meters, motor protective
relays, and motor starters (Figure 3-1).

As many as 1000 devices can be handled on IMPACC.
Communication lines can be extended up to 7500 feet

from the master control unit with up to five main runs. A
shielded, twisted pair of wire is used to daisy-chain the
devices together.

IMPACC can be installed in new facilities, existing
Westinghouse gear, or another manufacturer’s system
retrofitted with Westinghouse IMPACC devices.
IMPACC easily expands to accommodate requirements
of growing distribution systems.

3-2 SOFTWARE PRODUCTS
3-2.1 DR.IMPACC

Dr. IMPACC is a network diagnostic tool for the Cutler-
Hammer IMPACC communication network. It can be
used to determine the INCOM network configuration
and can assist with troubleshooting network problems.
Dr. IMPACC allows you to search your IMPACC net-
work to identify the devices on that network and the

communication status of each device. Dr. IMPACC can
locate devices on both main and sub-networks and then
report back to you specific device information such as
device type, device address, and software version of the
device.

Dr. IMPACC software disks are included with the CONI
card and MINT Il to aid in system set up and diagnos-
tics. It is also available as a separate software package.

3-2.2 IMPACC SERIES llI

Series lll is a Microsoft Windows based software pro-
gram that provides complete monitoring and controlling
functions from a centralized location (Figure 3-2). Data
can be stored to generate standard or customized
reports, charts, or graphs. Series Ill can expand with the
system as devices are added.

Features

¢ Easily expandable system

Series Il is available in three package sized, 20, 200,
and 1000 devices. A system upgrade costs only the
difference in price between the two packages.

¢ Windows interoperability

There is no dedicated computer needed with IMPACC
Series lll. Series Il will monitor and log events while
other programs are running in Windows. Alarms can
be graphical and/or audible for signaling problems.
Windows DDE is also supported, which allows data
sharing with other Windows based programs.

¢ Real time display from all IMPACC compatible
devices
Metering, power, energy, device status, and more is
displayed in a spreadsheet format for quick access to
information.

e System and device alarming

Warnings are provided by Series Il upon changes in
device status (open/close) along with troubleshooting
information. Also, independent analog alarms can be
set by the user. Series Il will alert the user when a
device has exceeded a preset threshold.

e Time/event data logging

The time and cause of each event are logged directly
to the computer and/or printer.

¢ Trending functions
IMPACC Series Il will trend metered data according

E-T-N
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Figure 3-1 Typical IMPACC Network Possibilities
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Impace Series Il
| View  Log ONJOTE  Device  Ulilities  System  Oplions
System|llog[Hlog|testD001.csv Wed Jul 15,92 03: 36: 03 "M

Device  Description Type (WAL B el (NG [ Staws | Reason

MEDIUM YOL TAGE SWITCHGEAR
1 MICO RELAY Immco | 0 [ 0 [ 0 [ 0 [Rcapy [ Nopm
CBREAKER STATUS | BERC | | | CLOSED | NOKM
Can [ vicimie mw oty [ 0 0 [ 0 | 0 [OPEN | NonM
[ DS SWITCHGEAR
1 DS HATN M2 DT 0 0| 0 | 0 [CLOSED|NORM

s SN Io1 [10a109] 0 | 0 |TRIP | LDT

10 DATA PLUS .JQ[)[’ | 0 | 0 | 0 | _f:| 05t []_NIIICM
SPU SWITCHGEAR

SPOHATH #1 for T o o[ o] o [cosco]|Norm

SPBMAIN M2 DT 303 307 0 | 0 CLOSED | NORM

SPBTIE BREAKER | DT 110315 0 | 0 [CLOSED | NORM

[SPB DATA PLUS 2 10DP | 113 312 | 312 | |CLOSED | NORM |

AMPGARD MEDIUM YOLTAGE MOTOR CONTHOL CENTER
| AHPGARD DATA 11 | 1IQDP | 1] 1] 0 CLOSED | NORM |

Figure 3-2 IMPACC Series Il

to a user selected period of time (5 min., 10 min.,
etc.). The data is then stored on the hard drive in a
.CSV format.

e Security

Up to 32 discrete access codes can be assigned to
personnel to provide several levels of system security.

¢ Simple configuration

Series Il provides windows for device configuration
with lists of all the IMPACC compatible devices built
in. Configuration is as simple as clicking on a few but-
tons.

e Gateway interfaces

This provides for communication of information to
other computer systems on an as requested basis.
This information can be obtained through RS232
(MINT) emulation, Mod Bus protocol, or Ethernet pro-
tocol.

3-2.3 ENHANCED GRAPHICS

Enhanced graphics is an add-on software package to
IMPACC Series lll that not only supports a complete set
of functions - trending, data logging, alarming, reporting,
and networking - but it also offers powerful graphics
(Figure 3-3). One-line drawings, face plate graphics,
and elevation views are just a small sample of the many
screens that view real-time data on a remote computer
or the running Series Ill. (Note: Remote viewing

Cutler-Hammer Enhanced Graphics - CA1LINE2

l"é
IIl?Iiﬂl Il ‘0" ﬁT ,i

Iﬂ.'l:l [Mcc2

Figure 3-3 Enhanced Graphics

requires the use of a serial port or a local area network
card such as Ethernet.)

Features
* Real-time display

Real-time data can be displayed digitally or on a trend
(chart). The user can select the data to be trended.

* Animation based on-site condition

Different colors indicate whether a breaker is opened
or closed, a line is energized or de-energized, and if a
device is in alarm condition.

¢ Historical logging
Logging is done in Enhanced Graphics based on a
percentage change of a selected value (both set by
the user).

¢ Multiple display formats

Many different formats are used to display information
including one line diagrams, elevation views, a site
plan, and a main directory. It is very simple to move
quickly among the various screens.

¢ Quick alarm location

When an alarm occurs an alarm locator will pop up on
the screen. Clicking on the locator will take the user to
the one line diagram of the area where the alarm is
occurring. The device in alarm condition will have dif-
ferent colored, flashing text.

E-T-N
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IMPACC Energy Billing (Ver 1.0) [_ O[]
= d onic D -
File Edit Group System Report Help
= Customer: Martha's Flower Shop Payment To: ABC Uilities
123 Testing Road 7000 Industry Drive
Dem Suite 100 Pittsburgh, PA_10000-1000
Kingston, JA' 20000-2000
- Billing Period From: 9/22/95 7:00:00 AM Billing Date: 5/ 8/96 N
Utility Mi To: 9/22/95 9:30:00 AM Due Date: 5/18/96
clip Billing Capacity Charge [
L Rate Period Peak At KW Charge $ |
Termina| On-peak 9722195 8:00:00 AM 3422 3166
Part-On-Peak 922195 9:30:00 AM 336.26 27540
it AES Sub Total: 31706
Dat Billing Energy Charge
Rate Period KWH Charge §
39066
e Metho, Unit $ Charge $
- e 500% 155.00
-~ 462% 1986
: 462% 586
462% (762.60)
46.2% 908.82
57.1% 47596
64 5% (214.19)
a 3422kw 012345 422
m 49066 kwh 022222 10903
Sub Total: 70164
Total Charge: 352246 ~|
T e s
DEMO admin/admin 5/7/96 11:45:21 AM

Figure 3-4 Waveform Display Software

Trip Curve Display

| Add Trip Curve 3
# Description

1DT 810

Detete Trip Curve |

Display Setpoints

Edit Setpoints ;]_[]1 0.1 - 1 10

Figure 3-5 Trip Curve Display Software

3-2.4 WAVEFORM DISPLAY SOFTWARE

Waveform Display Software allows the display of cap-
tured waveforms from the IQ Analyzer, Digitrip 910, and
Digitrip OPTIM 1050 (Figure 3-4). It displays waveforms
for phase to phase, phase to neutral, and neutral to
ground voltages, and phase A, B, C, neutral, and
ground currents. The waveforms can be displayed in
three different ways:

* Eight cycles of the actual waveform

e Zoomed in view of two cycles of high speed sampled
waveform

* Spectrum chart showing frequency content and mag-
nitude (Fourier Analysis)

Figure 3-6 Energy Logging and Billing Display Software

3-2.5 CIRCUIT BREAKER CONFIGURATION AND
TRIP CURVE DISPLAY SOFTWARE

This software will display coordination curves based on
actual breaker settings (Figure 3-5). Also, the user can
remotely configure breaker trip settings.

3-2.6 ENERGY LOGGING AND BILLING SOFTWARE

The software monitors power and energy parameters
from IQ Energy Sentinels, DP-4000s, and Digitrip
OPTIM Trip Units at a personal computer and generates
electric “bills” based on those readings (Figure 3-6).
Information is saved in a database

Bills can be generated using the easy-to-use Cutler-
Hammer Energy Logging and Billing Software. Where a
high degree of customization is required, MS ACCESS
or ORACLE can be used to create highly customized
utility bills.

3-2.7 INTERFACING IMPACC

IMPACC can interface to PLCs and other DCS systems
through the MINT Il (refer to MINT II). The MINT II
enables a personal computer or programmable logic
controller with an RS232 port to function as the IMPACC
system master control unit, and thus issue commands to
and request data from IMPACC compatible devices.

Effective 11/98
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PS PC-503 | NL-580| 1/0 1o o)

D O i Logic
_| |:| I:I[] Controller

Programmable

RS-232 PONI

IMPACC
Network

To Digitrip Breakers
and Energy Sentinels

IMPACC Network

DP-4000

Breaker Interface
Module

Figure 3-7 RS232 PONI

Along with the MINT II, customers receive a Westing-
house IMPACC RS232 Interface Protocol Manual,
which describes the structure of RS232 messages, how
to issue commands, and how to receive data from
IMPACC compatible devices. This enables users to
write customized software that interfaces the MINT I
and IMPACC compatible devices with their own control
system. Additionally, it has the flexibility to run with
existing RS232 systems.

3-3 COMMUNICATIONS HARDWARE

3-3.1 PRODUCT OPERATED NETWORK
INTERFACE MODULE

The Product Operated Network Interface (PONI) module
adds communications capability to various Cutler-
Hammer products. The PONI module is easily mounted
on the back of these devices, and requires no external
power for operation.

RS232 Product Operated Network Interface Module
The RS232 Product Operated Network Interface (PONI)
module is a point-to-point communication module (Figure
3-7). The RS232 PONI allows any device with an
RS232C port to monitor and control the Cutler-Hammer
device. No external power is needed for operation.

Figure 3-8 PONI Modem

Product Operated Network Interface Module Modem

The Product Operated Network Interface (PONI) modem
is a point-to-point communication module that sends
information from a solid-state control device through a
single dedicated channel to a telephone modem (Figure
3-8). No external power is required for operation.

3-3.2 COMPUTER OPERATED NETWORK
INTERFACE CARD

The Computer Operated Network Interface (CONI) card
communicates commands to and receives data from
IMPACC compatible devices (Figure 3-9). The CONI
can be installed in an IBM PC or an approved IBM
clone. The interrupts and baud rate for the CONI are
selectable.

3-3.3 MASTER INCOM NETWORK TRANSLATOR Il

The Master INCOM Network Translator (MINT II)
enables any device with an RS232C port to function as
an IMPACC network master, by converting the IMPACC
signal to and from a 10 byte ASCII encoded hexadeci-
mal RS232C message (Figure 3-10). The MINT Il has
selectable IMPACC baud rates as well as selectable
RS232 port baud rates.

E-T-N
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Personal Computer

w/CONI Card and Series lll Software

IMPACC Network

g

DP-4000

Breaker Interface
Module

Building Management
System, PLC, or
Distributed Control System

(O—— Rs-232Link

MINT II /{ IMPACC Network
\V

DP-4000

Breaker Interface
Module

Figure 3-9 CONI Card

3-3.4 PLC TO IMPACC INTERFACE MODULES

The PLC interface modules enable direct connection of
the IMPACC network into a Westinghouse PLC (Figure
3-11). This allows control and monitoring of any
IMPACC compatible device from the PLC without
adding additional hardware.

The NL-583 module can perform control and monitoring
functions with ADVANTAGE starters or any other
IMPACC compatible device.

For more information, see Programmable Logic
Controllers.

3-3.5 MODBUS GATEWAY

The Modbus Gateway translates INCOM network com-
munications into Modbus (Figure 3-12). The Modbus
Gateway uses a register mapping technique to place
information from up to 200 IMPACC meters and protec-
tive relays into Modbus registers. The gateway also sup-
ports control features to allow the user (Modbus master)
to send control commands to the IMPACC devices. An
external 120 Vac power source is required for all gate-
ways, bridges, and repeaters.

Figure 3-10 MINT Il

/_ IMPACC Communication Module

PS PC-503 | NL-580| 1/O 110 110

|:| O D Logic
_| |:| I:I[] Controller

o

Programmable

IMPACC Network

DP-4000

Breaker Interface
Module

Figure 3-11 PLC Interface
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Module

IMPACC Network
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Figure 3-12 Modbus Gateway

3-3.6 ETHERNET BRIDGE

The Ethernet Bridge translates INCOM network commu-
nications into Ethernet protocol (Figure 3-13). The
Ethernet Bridge provides the ability to bridge all
IMPACC information onto a new existing Ethernet net-
work, allowing the user to view information with
Enhanced Graphics software or terminal emulation soft-
ware packages. An external 120 Vac power source is
required for all gateways, bridges, and repeaters.

3-4 NETWORK WIRING GUIDELINES

IMPACC (Integrated Monitoring Protection and Control

Communications) was developed specifically for power

distribution and industrial applications. It centers around

the Industrial Communications (INCOM) communica-

tions network and has the following benefits:

* Devices are easily “daisy chained” with inexpensive
shielded twisted pair cable

* Noise immunity and signal integrity verification ensure
reliable data transfer

* Up to 1,000 devices are supported on a Main Network
* Up to 99 devices are supported in a Sub-network

Figure 3-13 Ethernet Bridge

e Up to 1,000 devices may be monitored and controlled
from a single location running Series |l software

 Distances of up to 10,000 feet are supported without
repeaters

¢ Polarity is not an issue when connecting wiring to
devices

* Wiring may be run as close to power wiring as NEC
(or CSA) and local safety codes permit. Attention
should be paid to NEC Atrticles 725, and 800 (NEC
1993) and CEC section 60 in particular rule 60-306
(CEC 1990)

* Wiring may be run in control and communication cable
trays and conduit in accordance with NEC (or CSA)
and local safety codes. Attention should be paid to
NEC Articles 725, and 800 (NEC 1993) and CEC sec-
tion 60 in particular rule 60-306 (CEC 1990)

System Configurations

The architecture for an IMPACC System allows all of the
following (Figure 3-14):

¢ Devices wired in a “daisy chained” fashion

¢ Devices wired in a “simple tap” fashion

* Devices organized as a “complex tap”

* Devices in a sub-network under a “submaster”

E-T-N
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IMPACC (Integrated Monitoring Protection and Control
Communications) was specifically designed with the
intention of delivering a comprehensive and powerful
energy management solution for use in electrical distrib-
ution environments while ensuring affordability, flexibili-
ty, simplicity and noise immunity. An IMPACC System
installed per the rules presented in 3-4.1 through 3-4.5
will allow the user to fully realize all of the outlined
advantages. Failure to follow these rules could result in
sub-optimal system performance. These base rules are
expected to have been followed as a starting point
before troubleshooting is performed on a system.

The base rules apply for systems utilizing the Cutler-
Hammer IPONI communication module on the main net-
work. Use of non-INCOM based PONIs follow the rules
of the communication physical layer for which they were
designed (i.e. RS 232 PONI is point to point, 50 feet).
Use of the Buffered PONI results in different system
capacities. Please contact the Advanced Product
Support Center for system’s capacity information with
this product.

3-4.1 CABLE SELECTION

Approved cable types:

¢ Any of the cables in the Belden 9463 family
¢ Quabbin 6205

e Commscope 9022

* IMPCABLE - a 600 V rated cable custom designed for
IMPACC - Style # 2A95705G01

3-4.2 CABLE INTERMIXING

Any of the various application cables within the Belden
9463 family of cables may be intermixed without com-
promising communication performance.

Since industrial or commercial installations often require
a wide range of cable application choices, preference
should be given for wiring with Belden 9463. The Belden
9463 family of cables contains choices for armored, high
temperature, direct burial, or plenum applications
among others. For guidance in selecting the appropriate
application cable from the Belden 9463 family of cables,
or for technical information on IMPCABLE or Belden
9463 cables, contact Belden’s Technical Support Desk
by calling 1-800-235-3361 and selecting option 3.

Often one may choose to wire all Main Runs with
Belden 9463 and wire Complex Taps or Sub-networks
within distribution gear with IMPCABLE where a 600 volt
rated cable may be required.

3-4.3 SYSTEM TOPOLOGY, SIZE, AND CAPACITY

Topology

e Bus or Single star
e Maximum of long lines from star: 5
¢ Line termination:

- None for tap

- 100 ohms at end of long line

e Maximum cable length between ends of longest lines:
10,000 feet

MASTER
100 ohm 100 ohm
Main [Run
EOLTR 7 F 7 EOLTR
<— Simple Tap —> Daisy Chain
PONI PONI PONI PONI
CMU DP-4000 1Q Gen AEM Il
Submaster Submaster < Complex
100 ohm Tap
Main Run .,
EOLTR |100 ohm 100 ohm| EOLTR 7/ EOLTR
100 ohm | |(- Simple Tap
Main Run
EOLTR = -
|<_ Sim;JIle Tap > DT 800 DP-4000 DT 800 —A|
ADV ADV ADV ADV
ADV

Figure 3-14 Architecture of Typical IMPACC System
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Attenuation

e Total system capacity: 25 dB
* Attenuation per device: 0.01 dB
» Attenuation for approved wire types:

Cable type Attenuation/1000feet
IMPCABLE 1.6 dB
Belden 9463 family 2.0dB

¢ Attenuation at star:
Number of long lines Attenuation

3 3.5dB
4 6 dB
5 8dB

Definition

* Daisy chain: point to point wiring between devices or
clusters of devices

e Star: Single point with a number of long lines emanat-
ing from it

e Long line: >200 foot wire run

e Simple Tap: <200 foot connection to cluster of
devices

e EOLTR: End of line terminating resistor

3-4.4 CABLE TERMINATION

The Main Runs of the Main Network and each sub-net-
work require a pair of End Of Line Termination Resistors
(EOLTRSs) (Figure 3-15). The EOLTRs maintain signal
strength and minimize reflections. The EOLTRs should
be 1/2 watt 100 ohm carbon or metal film resistors. Wire
wound resistors are not acceptable. The EOLTRs should
be placed at the two most distant points along the Main
Runs of a Main Network or Sub-network.

3-4.5 DEVICE ADDRESS

In order to avoid the possibility of devices in a Main
Network having the same addresses as those in Sub-
networks, set Main Network device addresses at 100 or
higher or excluding addresses 901 to 908. Devices in
separate Sub-networks may have the same address
settings.

Master
or
Submaster

|<— 3000

| <€«— 3000 —)‘

Mechanically Crimped Sleeve

EOLTR EOLTR
eaP S S8 487 i1 PP
]
A A A A Node 3 A
?91? hdhdhd b hdhd Y °l°l? 21919
Shield j
Segments -
iltaAr\évg Isolated
(Earth Ground #14 AWG
Less than 1 OHM) E :rrnl{aer?ci:n g
Node 1:; Node 2:; Less than 1 OHM) Node N:;

Figure 3-15 Typical End of Line Termination
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APPENDIX A - INSTRUCTIONAL REFERENCES

A list of instructional references is provided in Table A.1 to identify instructional documents that could be of assis-
tance.

Table A.1 Instructional References (continued on next page)

DOCUMENT DESCRIPTION DOCUMENT NUMBER

Circuit Breakers

Series C K-Frame Frame Book IL 29-120K
Series C L-Frame Frame Book IL 29-120L
Series C N-Frame Frame Book IL 29-120N
Series C R-Frame Frame Book IL 29-120R
Series C R-Frame Supplement IL29C713
SPB Systems Pow-R Breaker Supplement IL 29849
DSII/DSLII Breaker Supplement IL 8700C39

Digitrip OPTIM Trip Unit System

OPTIM Trip Unit System Overview 1B 29C890
OPTIM Trip Units 1B 29C891
OPTIMizer Hand Held Programmer 1B 29C892
Breaker Interface Module 1B 29C893

Digitrip RMS Trip Units

Digitrip RMS 810 IL 29-888
Digitrip RMS 910 IL 29-889

Digitrip OPTIM Wiring Diagrams

Series C K, L and N-Frame Wiring IL 29C894
Series C R-Frame Wiring IL 29C714
SPB Systems Pow-R Wiring IL 15545
DSII/DSLII Wiring IL 1A33600

Energy Monitoring Devices

1Q Energy Sentinel

Series C F-Frame IL 17537

Series C J-Frame IL 17538

Series C K-Frame IL 17539
Universal 1Q Energy Sentinel

Internal IL 17540

External IL 17541

Communication Devices

Communications Module (PONI)

INCOM PONI IL 17547
RS-232 PONI IL 17202
Modem PONI IL 17203
Buffered PONI IL 17361
CONI IL 17436
IMPACC Wiring Spec. IL17513
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Table A.1 Instructional References (continued from previous page)

DOCUMENT DESCRIPTION DOCUMENT NUMBER

Accessories
Potential Transformer Module (K, L and N-Frame) 29C126
Ground Fault Indicator 1259C14G01
Digitrip OPTIM Time-Current Curves
Series C K-Frame Curves
I°t Long & Short Delay Phase SC-6924-98
I°t Long & Flat Short Delay Phase SC-6925-98
I* Long & Flat Short Delay Phase SC-6926-98
400A Instantaneous & Override Phase SC-6927-98
250A Instantaneous & Override Phase SC-6928-98
125A Instantaneous & Override Phase SC-6929-98
Ground Fault Protection SC-6930-98
Series C L-Frame Curves
I°t Long & Short Delay Phase SC-6323-96
I’t Long & Flat Short Delay Phase SC-6324-96
I* Long & Flat Short Delay Phase SC-6325-96
600A Instantaneous & Override Phase SC-6326-96
400A Instantaneous & Override Phase SC-6327-96
Ground Fault Protection SC-6330-96
Series C N-Frame Curves
I’t Long & Short Delay Phase SC-6331-96
I’t Long & Flat Short Delay Phase SC-6332-96
I* Long & Flat Short Delay Phase SC-6333-96
Instantaneous & Override Phase SC-6334-96
Ground Fault Protection SC-6335-96
Series C R-Frame Curves
1600/2000A 12t Long & Short Delay Phase SC-6336-96
1600/2000A It Long & Flat Short Delay Phase SC-6337-96
1600/2000A I* Long & Flat Short Delay Phase SC-6338-96
2500A 1%t Long & Short Delay Phase SC-6339-96
2500A 1%t Long & Flat Short Delay Phase SC-6340-96
2500A 1% Long & Flat Short Delay Phase SC-6341-96
1600A Instantaneous & Override Phase SC-6342-96
2000A Instantaneous & Override Phase SC-6343-96
2500A Instantaneous & Override Phase SC-6344-96
1600A Ground Fault Protection SC-6345-96
2000A Ground Fault Protection SC-6346-96
2500A Ground Fault Protection SC-6347-96
SPB Systems Pow-R Curves
400-1200A 1%t Long & Short Delay Phase SC-6348-96
400-1200A 1%t Long & Flat Short Delay Phase SC-6349-96
400-1200A 14t Long & Flat Short Delay Phase SC-6350-96
1600-3000A 1%t Long & Short Delay Phase SC-6351-96
1600-3000A 1%t Long & Flat Short Delay Phase SC-6352-96
1600-3000A 1t Long & Flat Short Delay Phase SC-6353-96
4000-5000A 1%t Long & Short Delay Phase SC-6354-96
4000-5000A 12t Long & Flat Short Delay Phase SC-6355-96
4000-5000A 1%t Long & Flat Short Delay Phase SC-6356-96
400-1200A Instantaneous & Override Phase SC-6357-96
1600-3000A Instantaneous & Override Phase SC-6358-96
4000-5000A Instantaneous & Override Phase SC-6359-96
Ground Fault Protection SC-6360-96
DSII/DSLII Curves
400-1200A 1%t Long & Short Delay Phase SC-6275-95
400-1200A 1%t Long & Flat Short Delay Phase SC-6276-95
400-1200A 14t Long & Flat Short Delay Phase SC-6277-95
1600-5000A 1%t Long & Short Delay Phase SC-6278-95
1600-5000A 1%t Long & Flat Short Delay Phase SC-6279-95
1600-5000A 14t Long & Flat Short Delay Phase SC-6280-95
400-1200A Instantaneous & Override Phase SC-6281-96
1600-5000A Instantaneous & Override Phase SC-6282-96
Ground Fault Protection SC-6283-96
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This instruction booklet is published solely for informa-
tion purposes and should not be considered all inclu-
sive. If further information is required, you should con-
sult Cutler-Hammer.

Sale of product shown in this literature is subject to
terms and conditions outlined in appropriate Cutler-
Hammer selling policies or other contractual agreement
between the parties. This literature is not intended to
and does not enlarge or add to any such contract. The
sole source governing the rights and remedies of any
purchaser of this equipment is the contract between the
purchaser and Cutler-Hammer.

NO WARRANTIES, EXPRESSED OR IMPLIED,
INCLUDING WARRANTIES OF FITNESS FOR A PAR-
TICULAR PURPOSE OR MERCHANTABILITY, OR
WARRANTIES ARISING FROM COURSE OF DEAL-
ING OR USAGE OF TRADE, ARE MADE REGARDING
THE INFORMATION, RECOMMENDATIONS AND
DESCRIPTIONS CONTAINED HEREIN. In no event
will Cutler-Hammer be responsible to the purchaser or
user in contract, in tort (including negligence), strict lia-
bility or otherwise for any special, indirect, incidental or
consequential damage or loss whatsoever, including but
not limited to damage or loss of use of equipment, plant
or power system, cost of capital, loss of power, addition-
al expenses in the use of existing power facilities, or
claims against the purchaser or user by its customers
resulting from the use of the information, recommenda-
tions and description contained herein.

Cutler-Hammer
Pittsburgh, Pennsylvania U.S.A.
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